Introduction
Of the major nutrients required by trees, nitrogen appears to be the most important for increasing forest productivity. Nitrogen is obtained from inorganic forms present in the soil solution, and thus the root is an important centre for inorganic nitrogen assimilation. There is evidence that ectomycorrhizae (ECM) stimulate ammonia uptake by woody plants. The (Roon et aG, 1974; Johnson and Brown, 1974) , but in the ectomycorrhizal fungus Cenococcum graniforme the GDH pathway was the primary route of ammonia incorporation (Genetet et al., 1984) . Mycelia were harvested daily following the commencement of vegetative growth (d 4) and assayed for glutamine synthetase (GS) activity by the biosynthetic assay, and for NADPH and NADH-dependent GDH activity (Lea, 1985 (Fig. 2b) . GS activity was generally higher during the initial period of rapid growth (5-10 d) and decreased thereafter with ammonium concentration (Fig. 2a) .
Ammonia assimilation
All extracts were found to contain significant amounts of arginine, which is thought to play a major role in nitrogen storage. Arginine was the most abundant amino acid in the nitrogen-starved mycelia (0.8 !mol/g fresh weight). Free amino acid pool sizes of glutamate and glutamine were 0.38 pmol/g and 0.19 !mol/g fresh weight, respectively, in the N-starved mycelia.
Rapid ammonia assimilation was shown in the controls by marked increase in the glutamate and glutamine pools after 2 h in the fresh medium (Fig. 3a) . Glutamate levels remained constant after 2 h but the glutamine concentration continued to increase up to 6 h indicating glutamine as the primary product of assimilated ammonia.
When GS activity was inhibited by MSX (Fig. 3b) , glutamine concentration failed to increase as in the control samples. An initial small increase in glutamine concentration was probably due to a lag in GS inhibition by MSX. The increase in the glutamate pool appeared to indicate assimilation of ammonia into glutamate by GDH activity.
Inhibition of glutamate synthase by azaserine blocked the transfer of amide nitrogen from glutumate to glutamine (Fig. 3c) Enzyme assays showed that the ECM fungus P. tinctorius was capable of ammonia assimilation by both GS and GDH activities, and that both pathways were operative during the period of high ammonia availability.
